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ABSTRACT (Continued)

evaluated among the 123 cases who were still EIA repeatedly reactive with an IWB at visit
one and 112 controls who were both EIA and Western blot negative.

Six (3.4%; 95% ClI=0.6%, 6.1%) of the 178 cases who were followed for six months or
longer seroconverted. The specificities of HIV-1 culiure, PCR, serum p24 antigen, the
recombinant Cambridge BioSciences Recombugen (or, CBr3), Syva Microtrak, and the
synthetic peptide assay, Genetic Systems GENIE, were 97-100% among the nonseroconverters.

Independent risk factors for IWB among the nonseroconverter cases were:
autoantibodies (positive antinuclear antibodies or rheumatoid factor) (O.R. 2.3; 95%
Cl=1.24.5); sexual contact with a prostitute since 1978 (O.R. 5.6; 95% CI=1.5, 21), history of STDs
(O.R. 0.5, 95% Cl=0.2,0.9), and elective testing for HIV (O.R. 2.3, 95% CI=1.1,4.7). Separate
analyses for men and women si.owed different risk factors for IWB. Among men, these risk
factors included sex with a prostitute since 1978 (O.R. 5.8; 95% CI=1.6,20.5) and a tetanus
booster in the past two years (O.R. 5.6; 95% CI=1.4,23). Among women, parity (O.R. 1.4; 95%
CI=1.1,1.7) and elective testing for HIV (O.R. 3.8; 95% Ci=1.4,10.4) were positively associated
with IWB , and history of STDs (O.R. 0.2; 95% Cl=0.08,0.6) was negatively associated with an
IWB. No cross-reactivity was detected when the IWB sera were tested for antibodies to

HIV-2, HTLV-1, FIV, FeLV, or BIV.
The cases reported significantly more anxiety and depression than the controls at the
first study visit. High-risk behavior was strongly associated with anxiety ar- depression for

both cases and controls. The notification of the IWB accounted for the majority of the

difference in anxiety among the cases.




TABLE OF CONTENTS

II. INTRODUCTION

III. METHODS
Study design
Laboratory methods
Supplemental HIV-1 tests
Psychological instruments
Statistical analysis

IV. RESULTS
HIV serologies among cases, controls, and cases’ partners
Risk of seroconversion
Supplemental tests
Risk factors for IWB
Psychological impact of IWB

V. DISCUSSION AND CONCLUSIONS
V1. REFERENCES
VII. APPENDIX A-TABLES

Table 1-Demographics of study subjects

Table 2--HIV-1 EIA and Western blots among study subjects
Table 3—-Specificity of supplemental tests (CBr3, Microtrak, GENIE)
Table 4--Sensitivity of supplemental tests (CBr3, Microtrak, and GENIE)

Table 5--Supplemental tests in a seroconverter

page number

e

Table 6~Demographic and HIV risks among nonseroconverter cases and controls
Table 7-Risk factors for IWB (other than HIV seroconversion)

Table 8-—-Anxiety and depression among cases and controls

Table 9--Anxiety among high and low-risk cases and controls

VIIJ APPENDIX B—-Medical hi.tory and psychological instruments

IX. APPENDIX C-Publications and informational brochures about [WB

49

74

.

7\cces:cn For {
NTIS  (PARI J
oniz rAB C
U g on ced .
Jostheatee,
L —— L]
BY s e
Di .t botiond
Aviiai ity Toeten
y Ana..‘ e ~)?5&'
9"“ , 5; ol




INTRODUCTION

The sensitivity and specificity of the human immunodeficiency virus type-1 (HIV-1)
enzyme-linked immunosorbent assay (EIA) are greater than 99% [1-5]. Specimens that are
repeatedly reactive by HIV-1 EIA are confirmed by a supplemental test, usually the Western
blot which detects antibodies to denatured HIV-1 proteins. The HIV-1 Western blot has a
reported specificity of 98% [5]. However, between 4 and 20% of sera that are repeatedly
reactive by HIV-1 EIA are interpreted as indeterminate by Western blot [6-9]. The proportion
subsequently classified as indeterminate varies according to the immunoblot and the
interpretative criteria used and the prevalence of HIV-1 infection in thé population tested [8].
In addition, up to 33% of HIV-1 EIA negative specimens have had indeterminate banding
patterns on Western blot in reports of EIA negative volunteers for HIV-1 vaccine trials [10,11].

Indeterminate HIV-1 Western blots (IWB) in HIV-1 infected individuals may result
from antibody production against viral core antigens early in HIV-1 infection [12-14] ox loss of
core antibodies late in HIV-1 infection (15,16]. In HIV-1 negative individuals, IWB have been
shown to result from cross-reactive antibody to HIV-2 [17-20] or cross-reactive autoantibedies
and alloantibodies [21-26}. In earlier studies of blood donors, the seroconversion rate ranged
from 0-5% and was seen exclusively among donors who initiallv denied HIV risk behaviors
and who had p24 bands on the initial Western blot [23-26]. Conversely, 18 of 20 (90%) high-
risk individuals from anonymous testing sites in San Francisco who had initial p24 bands
only seroconverted to a positive Western blot in two to four weeks (14).  Etiologies of IWB
other than HIV seroconversior. have otherwise not been well-characterized and have been
described primarily in case series'and case reports.

Individuals with a reactive HIV-1 EIA and IWB are currently excluded from blood
dcnations and have had difficulty obtaining life and disability insurance, U.S. immigration
status, and visas for foreign travel, regardless of their risk history. Persons notified of a
reactive HIV-1 EIA and IWB are often concerned not only about their risk of HIV
seroconversion but also whether the IWB reflects any underlying medical condition (27

Our study assessed risk of seroconversion through 6-9 months prospective follow-up of the
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cases and risk factors for IWB other than early HIV infection through a case-control study.

Cases included individuals with and without risk factors for HIV infection, who were
referred to the study because of repeatedly reactive EIAs and [WB. Controls were EIA
negative persons recruited from the same testing sites. In addition, we assessed anxiety and
depression related to the IWB through comparison of cases and controls and comparison of
high- and low-risk cases.

We found that IWB were associated with a low risk of seroconversion of 3.4%. HIV-!
culture, polymerase chain reaction, and the recombinant HIV-1 tests, Cambridge BicSciences
Recombigen and Syva Microtrak, and synthetic peptide Genetic Systems GENIE, had
specificities of 97-100% and all had negative predictive values of 100%. Sixty-nine percent of
cases had an identifiable etiology for IWB unrelated to HIV infection, such as autoantibodies,
autoimmune disease, parity, or a recent tetanus booster. Cases were significantly more
anxious than controls and the majority of this anxiety was attributed to notification about the

indeterminate HIV result.



METHODS
Study Population

This case-control study was initiated at the University of Washington in March 1988
[28]. Cases included men and women 13-85 years of age with a repeatedly reactive EIA and an
IWB in the past, who were referrad from testing sites in Washington and Oregon states. The
HIV-1 Western blot interpretation for Western blots performed on subjects prior to study
enrollment was accepted for study entry. Individuals with a prior diagnosis of HIV
seropositivity or AIDS and recipients of experimental HIV-1 vaccine were excluded from the
study. Cases were recruited by letters sent to providers about the study together with the
HIV-1 Western blot result (i.e., the IWB). The rate of response by cas2s is undefined, given
the recruitment from providers and occasional use of anonymous testing.

Controls who had a negative HIV-1 EIA within the past three months were recruited
from the same HIV-1 testing sites and were frequency-matched by HIV-1 testing site. After
informed consent was obtained, cases and controls were interviewed about HIV risks and
general medical history, and were examined. Cases were asked to refer current sexual

partner(s) to the study for evaluation and HIV-1 antibody testing.

Study Design

Cases were followed prospectively for 6-9 months to determine the rate of
seroconversion. Cases and controls were administered a questionnaire about medical history
and risk behaviors for HIV and other sexually-transmitted diseases (STDs). The subset of
cases who did not seroconvert and who still had a reactive EIA and indeterminate Western
blot at visit one were compared with EIA negative, Western blot negative controls to
ascertain etiologies for IWB other than acute HIV-1 seroconversion. Cases and controls were
administered a psychological questionnaire to assess anxiety and depression at the first study
visit.

Due to the heterogeneity of cases referred from low-risk (i.e., blood banks) as well as

high-risk testing sites (e.g., AIDS Prevention Project and Sexually Transmitted Disease clinic),
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cases and controls were frequency-matched by HIV testing sites and stratified by testing site in

the multivariate analyses. The cases and controls were stratified into three groups (blood
donors; high-risk testing sites of the AIDS Prevention Project and the STD cliaic; and the
women's and prenatal clinics) to reduce potential confounding variables introduced from the
heterogenous mix of high- and low-risk cases from different testing sites. Low-risk cases for
whom random controls could not be enrolled (i.e., life insurance applicants and patients

referred by private physicians) were matched to blood donor controls.

Laboratory Testing

The University of Washington Virology laboratory and the Washington State Public
Health laboratory performed EIAs and Western blots for the study. Both laboratories
subscribe to the College of American Pathologists Proficiency panel for HIV-1 antibody testing.
Cases were followed prospectively with repeat HIV-1 EIAs and Western blots every three
months for six to nine months to detect seroconversion.

Dupont (Biotech Research Laboratory Inc., Rockville, MD) and Genetic Systems
(Seattle, WA) EIAs and Epitope (Beaverton, OR) Western blots were performed on study
subjects. The CDC interpretive criteria were used for Epitope Western blots; a Western blot
was considered positive if antibodies were present to two of the following HIV-1 viral
proteins: p24, gp41, and gp120 or gp160 [8]. Western blots without any bands were considered
negative and blots with bands not meeting the criteria for a positive blot were interpreted as
indeterminate. The diagnosis of HIV-1 infection was based upon seroconversion to a
positive Western blot with persistently reactive EIA. Positive Western blots were repeated.

The screen for autoantibodies included antinuclear antibodies (ANA) and rheumatoid
factor. ANA testing was performed using an initial 1:40 serum dilution on rat liver and 1:100
dilution on HEp-2 cells. Rheumatoid factor testing was performed using latex agglutination
at a serum dilution of 1:20. A titer of > 1:10 was considered a positive ANA or rheumatoid
factor. Lymphocyte subset analyses were performed by flow cytometry for cases and for a

subset of the controls. The screen for other infectious diseases included serum VDRL,
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antibedy to herpes simplex types 1 and 2 by Western blot [29], and serum hepatitis B surface

antigen and antibody. EIAs for HTLV-1 and HIV-2 were assessed in a subset of randomly
selected 116 and 91 cases, respectively. To ascertain possible cross-reactivity with animal
retroviruses, serum from a subset of 27 cases who reported raw milk ingestion or farm
animal contact were tested for antibodies to bovine leukemia (BLV) and immunodeficiency
virus (BIV) by p24 agar immunodiffusion and Western blot. Sera from 26 cases with a pet cat
were tested for reactivity on Western blots for feline leukemia virus (FeLV) and for feline
immunodeficiency virus (FIV) [30].

Sera were screened for the presence of antibodies to class I HLA antigens using a panel
of T-lymphocytes for the presence of antibodies from 50 donors of known HLA type. Sera
were screened for the presence of antitodies to class Il HLA antigens using a panel of B-
lymphocytes from 25 donors of known HLA type. In both assays a modified
microlymphocytotoxicity assay was used to detect complement-fixing antibody [31].

IgG antibodies to tetanus toxoid were measured by EIA, according to the
manusfacturer's instructions (The Binding Site, Birmingham, UK) [32]. The EIA was run in

duplicate and the mean of the two results was obtained.

Supplemental HIV-] tests

HIV-1 supplemental tests were performed on sera and peripheral blood mononuclear
cells obtained from cases at the first study visit. HIV-1 culture was performed using the
cocultivation method with peripheral blood mononuclear cells from seronegative donors
and sampling the supernatant for p24 antigen every three days for one month, using the the
antigen capture EIA (Abbott Laboratory, Chicago, Illlinois ) [33]. Serum p24 antigen assays
were performed, using the same antigen capture EIA method with acid neutralization
confirmation of positive results [34-36]. Polymerase chain reaction was performed by CETUS
Corporation (Emeryville, CA), Roche Biomedical Laboratories (Research Triangle Park, NC),
the University of Washington Retroviral Laboratory, and SRA Laboratory, using the SK 38/39
and SK 101/145 primer pairs [37]. SRA performed PCR for HIV-2 for two cases with residence
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in West Africa, using primer pairs SK100/104 and the HIV-2 specific primer SK 8§3/90. Cell

lysates were obtained from cryopreserved FBMCs and amplification competency was checked
by amplification of a conserved region within the HLA-DQ alpha locus with primer pair GH
25/26. HIV-1 DNA amplification was performed as described previously [37] and each
specimen was run in duplicate for both primer sets. HIV-1 proviral sequences were
considered present if both primer pairs were positive in duplicate, indeterminate if only o~
of the duplicate reactions was positive fur one or both primer pairs, and not present if neither
primer pair resulted in a positive signal.

Two recombinant antigen EIAs, Cambridge Biosciences CBr3 or Recombigen
(Cambridge, MA) and Syva Microtrak (Palo Alto, CA), and one synthetic peptide, Genetic
Systems GENIE (Seattle, WA) were perfomed. CBr3 and Microtrak are recombinant-based
EIAs that have proteins from two conserved gene products--the carboxy-terminal half of
gp120, the amino-terminal half of gp41, and all of p24. The GENIE is derived from synthetic
peptides of HIV-1 gpal and HIV-2 gp36 (38].

Psychological inst I
At the first study visit, cases and controls were administered the following
questionnaires: the 13-item Beck Depression Inventory (BDI) [39,40], the Symptom Checklist-
90 (SCL-90) anxiety subscale [41], and a 16-item scale regarding life events in the past six
months, including two questions related to the decision to be tested for HIV and the impact of
the result of the HIV test. The 13-item BDI is a self-report measure that is a shortened version
of the 21-item BDI and has correlated well with clinical diagnoses of depression in previous
studies (40]. The BDI provides a quantification of the intensity of depressive symptoms on a
scale of 0-4, no or minimal depression; 5-7 mild; 8-15 moderate; and scores of > 16 correlating
with severe deprcssion. The SCL-90 anxiety subscale consists of 10 items measured ona 5
point scale. The SCL-90 anxiety is standardized to norr derived from large samples of non-
psychiatric outpatients with separate standardizations for men and women [40]. The lowest

standardized score is 36 for males and 38 for females. In logistic regression analyses that
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included depressior and anxiety as independent variables to predict case~control status, a
dichotomized variable was created from the continuous BDI and SCL-90 scores; a score of one
standard deviation above the mean was used (i.e., a BDI score of 25 and a SCL-90 score of >
65=1 and BDI <5 and 5CL-90 <65 =0).

The 16-item life event scale is a modificatica of the 14-item life event scale used in
previous studies to assess the impact of stressful life events in the previous six months [42].
Two additional questions were included int he life event scale about HIV testing and the
impact of the HIV test result, which were coded into a dichotomous variable of 0 for no stress
related to the HIV result and 1 for mild to severe distress. In addition, cases only were
administered a 9-item questionnaire related to the impact of the indeterminate Western blot,
which was derived from interviews with the first 20 cases referred to the study (Appendix B).

A subset of 31 cases were administered the same psychnlogical questionnaire at a
follow-up visit. These responses were compared to their responses at the first study visit to

determine the change in anxiety and concerns about the IWB over time.

Statistical methods

Demographic variables and potential HIV risk factors were compared using the Chi-
square test and Fisher's exact test for categorical data and Student's t-test for continuous data.
The Mann-Whitney test and Kruskal-Wallis tests were used for comparing continuous
distributions when the assumption of a normal distribution was not appropriate.  Ninety-
five percent exact binomial confidence intervals for the seroconversion risk were calculated.

To assess risk factors for IWB other than HIV-1 infection, the nonseroconverter cases
and controls were compared in terms of reported autoimmune illness, viral illness in the
preceding three months, past history of tuberculosis or a positive skin test for TB (purified
protein derivative or PPD), parity, immunization and transfusion history, past STDs, and risk
behaviors for HIV since 1978. To reduce potential misclassification bias from inclusion of EIA

or Western blot negative cases and EIA negative, Western blot indeterminate controls, risk
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factor analyses were restricted to only the cases who were still EIA repeatedly reactive and
IWB, and to controls who were both EIA and WB negative, at visit one.

Conditional logistic regression was used to compare the cases and controls for risk
factors for indeterminate Western blots, stratified by three groups of testing sites--1) blood
donors and low-risk cases from disability and life insurance screening, 2) high risk testing
sites (AIDS Prevention Project and Sexually Transmitted Disease clinic), and 3) women's and
prenatal clinics.  Analyses were also performed for males and females combined and
separately.

The psychological data were analyzed in three ways. The cases and controls were
compared by univariate analyses in terms of demographics, self-reported history of
depression and psychotropic medication use, and scores on the Beck Depression Inventory
and the SCL-90 anxiety subscale. Multivariate analyses were also performed for the cases only
in which the SCL-90 anxiety score was the dependent variable and independent variables
were entered, i.e., demographic, history of depression and psychotropic medication use, the
BDI score, and the dichotomous variable drived from indicating distress due to the results of
the HIV test (item 16 on the life event scale). Analyses restricted to cases oniy were performed
to ~nalyze differences in expectations and impacts of the IWB among high- and low-risk cases.
Finally, the subset of 31 cases with psychological data from follow-up visits were analyzed in

termas of changes in anxie'y and depression scores and concern about the IWB over time.



Of 244 persons with indeterminate HIV-1 Western blots referred and enrolled in the

study, 178 were followed for six months or longer and were included in the calculation of
seroconversion rate and specificities of supplemental tests.  Sixty-three percent of cases were
referred from blood banks and 31% from the Seattle-King County Department of Public
Health clinics, primarily the AIDS Prevention Project and the Sexually Transmitted Diseases
clinic, and 5% from women's and prenatal clinics. One hundred four (44%) cases electively
sought HIV-1 testing due to concern over possible exposure to HIV-1; the remaining 132
(56%) were routinely screened for HIV-1 as blood donors, military recruits, life insurance or
immigration applicants.

One hundred forty-five EIA negative controls were recruited from the same HIV-1
testing sites as the cases. Ninety-one (63%) controls were recruited from blood banks, 47 (33%)
from the AIDS Prevention Project and Sexually Tra 1smitted Diseases clinic, and 5 (4%) from
prenatal clinics.

Eighty-three current sexual partners of 83 cases were enrolled in the study. Fifty-seven
(72%) were partners of index cases who were blood donors, 18 (23%) had partners from the
AIDS Prevention Project and the Sexually Transmit:d Disease clinic, and 4 (5%) from
women's and prenatal clinics.

Characteristics of cases, sexual partners of cases, and controls are shown in Appendix
A, Table 1. Cases and controls were similar demographically, but the cases’ sexual partners
were significantly more likely to be married, iiave a family income greater than $20,000, have
fewer sexua! partners in the past three months, and fewer of the partners reported a history of

STDs than cases or controls.

HIV serologies among cases, controls, and cases' sexual partners

Results of HIV-1 EIA and Western blots from the first study visit are shown in
Appendix A, Table 2. Of 244 cases referred to the study because of previous reactive EIA and
IWB, 139 still had repeatedly reactive EIA and of these, 124 also had [WB at the first study
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visit and did not seroconvert to a positive Western blot. These 124 cases are further analyzed
for risk factors for IWB other than HIV infection. Of the 145 EIA negative controls, 38 (26%)
had indeterminate Western blots and the remaining 112 with negative Western blo.ts were
included as controls for the risk factor analyses. it 1s of interest that banding patterns included
p17 and p24 (core) bands in 87% of the 155 cases who had indeterminate Western blots at
study visit one compared to 50% of 38 rontrols and 14% of the 21 cases' sexual partners with
IWB (P< 0.001).

Five partners of the cases were EIA repeatedly reactive; one was negative by Western
blot and one was indeterminate with a p55 band. Three (4%) of the cases’ sexual partners
were confirmed seropositive by Western blot, two of whom had HIV risk behaviors (a
bisexual man and a hemophiliac). The third sexual partner was married to a recent
imm.grant from West Africa. Her husband, the case, had a stable p17 band on Western blot

and negative HIV culture and PCR; the source of her infection is uncertain.

Risk of seroconversion among cases

The rish of seroconversion was determined for cases with > six months follow-up
beyond the initial IWB. Of the 178 cases with six months or greater follow-up, 72% remained
indeterminate by Western blot at follow-up visits and 28% developed negative blots. We
have previously reported on 89 of these individuals, amcng whom four (4.5%) seroconverted
[23]. In the larger sample of 178 individuals, a total of six seroconverted (3.4%; 95% confidence
interval, 0.6% - 6.1%). All six seroconverters had a p24 band on the initial Western biot prior
to seroconversion and had recent HIV risk behavior. Five of the six seroconverters
progressed from a p24 band only to a positive Western blot within one month. The sixth
seroconverted after 10 months, with ongoing unprotected homosexual activity during the
study period. He was likely infected after his six month visit, given his stable indeterminate
Western blot (p24 only) and a negative recombinant HIV-1 p24 and gp41 EIA at his six month

visit. Two low-risk cases and one high-risk case had false positive Western blots during




follow-up with the presence of p24 and envelope bands, but were determined to 1.0t be HIV-

infected through HIV-1 culture, PCR, and recombinant HIV-1 ElAs.

Supplemental HIV-1 tests

To aid in a more rapid determination of the HIV serostatus of persons referred with
IWB, we analyzed the specificity and negative predictive value of several supplemental HIV-
1 tests. HIV-1 culture was negative in 122 of 122 nonseroconverters, polymerase chain
reaction was negative in 177 of 178, and serum p24 antigen was negative in 192 of 192
nonseroconverter cases, resulting in specificities of 99.4%-100%. However, given the low
sensitivity of serum p24 antigen [34-36] and the time and expertise neaded to perform HIV-1
culture and polymerase chain reaction, we sought more rapid assays for use in the algorithm
we proposed to evaluate persons with IWB [28]. The two recombinant assays, Cambridge
BioSciences Recombugen (or, CBr3) and the Syva Microtrak, and the synthetic peptide assay,
Genetic Systems GENIE, had specificities of 99%, 97%, and 100% respectively, and all had
negative predictive values of 100% (Appendix A, Table 3). Given the EIA format of the
Recombugen and Microtrak and the dipstick methodology of the GENIE, these supplemental
tests appear promising as rapid and accurate methods for ruling out HIV-1 infection,
especially in persons with p24 bands.

The difficulty in evaluating supplemental tests is determining their sensitivity in early
HIV infection due to the few number of seroconverters icentified in our study. Using a panel
of commercially available seroconverter sera, we compared the sensitivity of the
Recombugen, Microtrak, and GENIE (Appendix A, Table 4) and found that they were positive
from 12 to 14 days before the conventional Genetic Systems HIV-1 ElA, indicating a high
sensitivity relative to the conventional EIA and Western blot.

The results of supplemental tests in one of the seroconverters from our study are
shown in Table 5, Appendix A. Within two days, the EIA went from a high negative R-value
of 0.9 with weak p24 and gp41 bands on Western blot and a strongly positive p24 antigen of
>1,000 pg/ml to a positive EIA (R-value of 1.8) and positive Western blot with p24, gp41, and
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gp120/160 bands. Peripheral blood mononuclear cells were not available from the initial

visit. His PCR and PBMC culture were positive a month later at the time his EIA was
positive with a R-value of 4.0 and the HIV-1 Western blot had all viral bands, but the serum
p24 antigen was negative. These data demonstrate how more than one supplemental tests
may need to be performed in a person with an IWB during the seroconversion window due
to the dynamic and variable amount of cell-free and proviral HIV present early in HIV

seroconversion.

Risk factors for IWB

The demographics of the 124 nonseroconverter cases who had repeatedly reactive EIA
and IWB at visit one and the 112 EIA and Western blot negative controls were similar, except
that the median number of years of education was lower for cases than controls (Appendix A,
Table 6).

jivaria nalys

The 124 cases who did not seroconvert and were EIA repeatedly reactive and
indeterminate by Western blot at visit one were compared with the 112 EIA and Western blot
negative controls in terms of general medical history, autoantibodies, hepatitis B antibodies,
lymphocyte subsets, and HIV risk factors (Appendix A, Table 7). In univariate analyses, cases
had significantly higher prevalences of autoantibodies (rheumatoid factor and/or antinuclear
antibodies), history of sexual contact with a prostitute, tetanus booster within the past two
years, history of autoimmune disease (systemic lupus erythematosus, rheumatoid arthritis,
juvenile onset diabetes, thyroiditis, and Crohn's disease), were less likely to be tested
electively for HIV, and a lower frequency of reported prior STDs. The 67 (31%) cases with
autoantibodies in our study usually had low titer ANAs (median titer of 40, range 10-640) or
rheumatoid factor {median titer of 320, range 20-10,240).

Among men, cases significantly more often reported sexual contact with a prostitute

since 1978, any high risk behavior since 1978, and a tetanus booster in the past two years, had
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a significantly higher prevalence of autoantibodies, and a higher proportion of cases than

controls had shared nesdles during injection drug use.

In comparison with female controls, female cases were signiﬁcantly more often
parous, and more often sought testing for HiV infection, more often reported a viral-like
illness in the preceeding three months, had a lower prevalence of antibody to hepatitis B
surface antigen, and more often gave a history of autoimmune disease.

Multivariate analyses

The results of the conditional logistic regression analyses are also shown in Table 7.
The independent variables associated with IWB among males and females combined
included presence of autoantibodies, history of sex with a prostitute, a less frequent history of
STDs, and more frequent elective testing for HIV. The variables that were independently
and significantly correlated with [WB for males were sex with a prostitute and a tetanus
booster in the past two years. For females these variables were parity, less frequent history of
STDs, elective testing for HIV, and viral illness in the past three months. Fifteen female
cases (13%) and four (6%) female controls were pregnant at study enrollment (P=0.07). Seven
of the pregnant cases had risk factors for HIV, but none seroconverted.

HLA antibodies and lymphocyte subsets

HLA antibodies were tested for 78 cases; anti-class | HLA reactivity was found in 13
(17%) and definite anti-class Il HLA reactivity could not be identified in any of the samples.
All but one of the cases who demonstrated anti-class | HLA reactivity were multiparous
females. There was no correlation between HLA antibodies, a positive ANA or rheumatoid
factor, and presence of p17 or p24 banding patterns on Western blot.

Cases and controls did not differ in median absolute CD4 count (1018 versus 1124) or
median percentage CD4 lymphocytes (48% versus 50%; P>0.2 for both comparisons).

Tetanus IgG among cases and controls

Given the association between a tetanus booster in the past two years and IWB, anti-

tetanus IgG titers were compared between cases and controls. The median titer of IgG was 254

in the 16 male cases tested (range 46-4056) and 310 in the 5 male controls tested (range 245-
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4056) (P=0.06 by Mann-Whitney test). Higher titers of tetanus IgG were associated with more

recent vaccination.
Herpes simplex type-2 antibodies among cases and controls

To pursue the association between high-risk behavior and IWB among the male cases,
antibodies to herpes simplex type-2 were measured among male cases and controls. The
prevalence of HSV-1 and HSV-2 specific antibodies among male cases was 5 (19%) and 20
(74%) of 27 male cases, respectively, and 11 (55%) and 3 (15%) of 20 male controls, respectively
(P=0.02 for HSV-1 and P<0.001 for HSV-2). In comparison among females, the prevalence of
HSV-1 and HSV-2 antibodies was 17 (59%) and 9 (31%) of 29 female cases, respectively, and 9
(37%) and 5 (21%) of 24 female controls, respectively (P=0.21 and P=0.60).

Cross-reactivity among other human and animal retroviruses among cases

Of 116 cases tested, only one case had a weakly reactive HTLV-1 EIA and an
indeterminate HTLV-1 Western blot. Ninety-one cases tested for HIV-2 by the synthetic
peptide GENIE for HIV-2 gp36 were negative. Two cases with residence in West Africa or
with West African sexual partners were tested for HIV-2, one by HIV-2 EIA and RIPA and one
by HIV-2 PCR; both zases were not infected with HIV-2.

Among 27 cases who reported raw milk ingestion or farm animal contact, none had
antibodies to bovine immunodeficiency virus. Among the cases who reported a cat as a pet
and were tested by Western blot for antibodies to FeLV and to FIV viruses, 8 of 26 (31%) had
antibodies apparently reactive against p15e of FelLV, the transmembrane protein, compared to

4 of 14 (29%) controls (P > 0.2). No cases or controls had antibodies against FIV.

Pyschological impact of the IWR

One hundred eighty-nine cases and 116 controls who had completed the psychological
questionnaire at visit one were compared. The cases and controls were similar in age, gender,
marital status, income, high-risk behavior since 1978, history of anxiety, depression, and
previous psychotropic medication use, all of which could be associated with current anxiety

and depression (Appendix A, Table 8). The cases reported significantly higher amounts of
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anxiety, as demonstrated by their median standardized SCL-90 anxiety subscale of 62 (range 36,

82) compared to 49 among the controls (range 36, 82; P<0.0001 by Kruskal-Wallis test of
significance). The score on the 13-item Beck Depression Inventory was higher amo.ng the
cases (median 3; range 0, 21) than controls (median 2; range 0, 18), but the difference was not
statistically significant (P=0.19). High-risk behavior was strongly associated with higher
anxiety and depression scores among both cases and controls (Appendix A, Table 9). High-
risk cases had higher anxiety scores than high-risk controls who had higher scores than low-

risk cases (P <0.001).

Anxiety and concerns about the IWB among cases

In multiple regression models, the independent predictors of anxiety among the cases
at study visit one were frequency of thinking about the IWB, younger age, the Beck
Depression Inventory score, distress related to notification of the IWB (as indicated on the life
event scale), and male gender. The model was able to explain 65% of the variancé in anxiety
scores among the cases. In multiple regression models with the continuous Beck Depression
Inventory score as the dependent variable, the independent predictors were the SCL-90
anxiety score and a history of anxiety and depression. The regression model explained 31% of
the variance in BDI scores among the cases.

The psychological questionnaire that was piloted and derived from interviews with
the first 20 cases referred to the study was administered to the cases only to ascertain the .
impact of notification of the IWB. The 62 high-risk cases had significantly higher anxiety and
depression scores than the 113 low-risk cases (P<0.001). In addition, the high-risk cases were
more likely to indicate that they thought the IWB was related to HIV infection, that the
Western blot might turn positive in the subsequent six months of serologic follow-up, and
were less likely to feel reassured if they did not seroconvert. The six seroconverter cases had
similar anxiety and depression scores relative to the nonseroconverter cases (P=0.36 and 0.29,
respectively for differences in the SCL-90 and BDI scores). The small number of

seroconverters, however, limits the power to detect a difference between the two groups.
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A subsample of 31 cases completed psychological questionnaires at follow-up study

visits. A Beck Depre:sion Inventory score of > 5 at the first study visit was highly correlated
with a score of > 5 at follow-up visits (P=0.01). Similarly, a standardized SCL-90 score of > 65 at
the first study visit was correlated with a score of > 65 at follow-up visits (P=0.02) and the
frequency of thinking about the IWB at the first study visit was correlated with the frequency
of thinking about the IWB at follow-up visits (P=0.02). Specific anxiety related to the [WB at

the first study visit was significantly lower at the last follow-up visit (P=0.002).
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DISCUSSION AND CONCLUSIONS

With increasing pressure to screen more of the population for antibodies to HIV-1,
more indeterminate HIV-1 serclogic results will be generated {21,43]. This is the first case-
control study to examine the etiology and psychological impaét of indeterminate HIV-1
Western blots in persons at either high- or low-risk for HIV infection as well as to evaluate
the cases' sexual partners and to follow the cases prospectively. Previous reports comprised
case series of either high-risk persons, such as the San Francisco cohort, or low-risk persons,
such as blood donors [14,23-26]. We compared both high- and low-risk cases with controls
for medical conditions and exposures that might result in autoantibodies or
alloimmunization and prospectively followed the cases for six months or longer to
determine whether they seroconverted to a positive Western blot.  The risk of
seroconversion was 3.4% and was observed only among persons with recent high-risk
behavior. The low risk of seroconversion in our sample population was comparable with

that of earlier reports of seroconversion in 0% to 5% in blood donor cohorts [23-26].

~ Seroconverters in the earlier blood donor cohorts had p24 antibodies on initial Western blot

and retrospectively admitted to HIV risk behaviors.

We found the specificity and negative predictive value of the recombinant assays, the
Cambridge BioSciences Recombugen and Syva Microtrak, and the synthetic peptide, Genetic
Systems GENIE, to be very high (97%-100%) and would recommend their use in the
evaluation of persons with IWB, especially those with p24 bands. A negative supplemental
assay can pfovide additional reassurance and potentially shorten the follow-up of persons
with IWB [28]. In our study two blood donors without identifiable risk of HIV infection and
one male with multiple heterosexnal partners had false positive immunoblots with the
presence of envelope bands. Supplemental tests confirmed the lack of HIV-1 infection in
these three cases.

The cases had immunoblot banding patterns that differed from patterns of the current
sexual partners of the cases and the controls; the cases had anti-core (p17 or p24) antibodies

whereas the majority of the controls and cases' sexual partners who were EIA nonreactive but
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had IWB had polymerase bands. Previous studies have shown that up to 33% of EIA A

nonreactive individuals will be indeterminate on Western blot, often with p24 or polymerase
reactivity, depending on which immunoblot is used [10,11].

In previous case reports and case series, individuals with IWB have had T cell
lymphoma, multiple sclerosis, and dermatologic disorders [44], passive transfer of antibody by
hepatitis B immune globulin [45], injection drug use [46], alcoholic liver disease [47], class il
HLA artibodies [48], cross-reactivity with HIV-2 [17-20,49], and autoantibodies such as those N
found in patients with systemic lupus erythematosus or Sjogren's disease [50]. A recent
study by Jackson and coworkers of 99 Minnesota blood donors with indeterminate HIV-1 blots
found no evidence fcr HIV-1 or HIV-2 infection [26]). One case series from the New York
Blood Center in Syracuse suggested an association between indeterminate HIV-1
immunoblots and bovine immunodeficiency virus, but subsequent confirmatory assays did
not confirm BIV reactivity [24]. We found no association between HIV-1 IWB and serologic
reactivity to other known human and animal retroviruses (i.e., HTLV-1, HIV-2, BIV, or feline
leukemia or immunodeficiency viruses).

A potential non-HIV basis for IWB was identified in a majority of the
nonseroconverter casves in the present study. For example, autoantibodies (either a positive
antinuclear antibody or rheumatoid factor), recent tetanus vaccination, and among women,
parity, were risk factors for IWB.  Autoantibodies could perhaps cause an IWB through cross-
reactivity with epitopes of human cellular or HIV core proteins, or this could be a secondary
association if both the IWB and autoantibodies were caused by another factor.  Parity could
reflect alloimmunization during pregnancy, producing antibody to cellular proteins that
comigrate with HIV proteins on the Western blot. False-positive EIA in multiparou;
females have been associated with presence of HLA-DR4 antibodies [51]. Although 12 of 13
cases in our study with anti-class | HLA reactivity were multiparous females, we found no
significant relationship of HLA antibodies to [WB and anti-class II reactivity was not

observed. Goldirg and colleagues have demonstrated homology between HIV-1 gp41 and
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human class 81 domains [52], however, most of our cases had cross-reactivity to core proteins,

either p17 or p24.

Autoantibodies are found in 5-10% of the population, and these autoantibodies might
cross-react with normal cellular determinants of the H-9 or CEM cells in which HIV-1 is
cultured prior to Western blot production. Of 22 cases with a reported autoimmune history,
13 (59%) reported a history of autoimmune thyroid disease. However, we did not
specifically measure antithyroglobulins. There was no correlation between a reported history
of autoimmune disease and the presence of autoantibodies (either a positive ANA or
rheumatoid factor).

Although a link between human retroviruses and certain autoimmune illnesses has
beeﬁ suggested [50,53-57], only limited data exist to support this hypothesis. Of note, p24
reactivity has been reported among one-third of persons with systemic lupus erythematosus
{54,55].

A recent tetanus booster could result in immunogenic polyclonal stimulation of B
cells and production of antibody with cross-reactivity to epitopes of HIV-1 or cellular
proteins. A similar effect of influenza vaccine has been reported [58], but we did not observe
an association with recent influenza vaccination in our study (data not shown).

Stratified analyses of men and women found different risk factors to be associated with
IWB. The strongest risk factors for IWB among males were sexual contact with a prostitute
and sharing of needles during injection drug use. Previous studies have indicated that
antibodies to HSV-2 is a surrogate marker for sexual activity and STDs [59,60]. The prevalence
of HSV-2 antibodies was higher among both male cases than controls corroborating their risk
histories; however, HSV seropositivity was not correlated with high-risk behavior or past
number of sexual partrers among the male cases. These data, in conjunction with the
similar rate of indeterminate HIV-1 Western blots among the cases’ sexual partners as
controls, argue against either a sexually-transmissible or blood-borne agent responsible for

IWB [61].
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The most significant risk factor for IWB among women was parity. Although there
was a trend towards current pregnancy as a risk factor for IWB among female cases with an
odds ratio of 3.2 (95% CI of 0.8, 12.8), the sample size was smali and the difference wés not
statistically significant. ~ For pregnant women with indeterminate HIV-1 serologies due to
alloimmunization, rapid evaluation protocols and counseling will be necessary not only to
avoid unnecessary anxiety reiated to an indeterminate test result but also to determine the
HIV status of the mother and fetus {28].

The cases reported significantly more anxiety than the conirols at the first study visit,
but had similar rates of previous psychiatric morbidity. Interestingly, high-risk behavior was

strongly correlated with higher anxiety and depression scores for both cases and controls.

This finding could lead to possible interventions in post-test ccunseling if providers can help

individuals to see the link between their high-risk behavior and anxiety and ways to modify
their nsk-taking behavior.

The higher amount of anxiety among cases, but not depression, is consistent with
other studies which have found anxiety to be an early response to a stressful event, such as
notification of an indeterminate HIV result or premature coronary heart disease [42].
Consistent with this hypothesis was the ability of our multivariate model to explain a larger
proportion of the variance in anxiety among cases than depression. The multivariate
analyses that examined predictors of anviety among the cases indicated that previous
psychologic morbidity and current concerns about the IWB, as indicated in the 16-item life
event score and the 9-item questionnaire administered to cases only, were the strongest
predictors of anxiety.

The anxiety among a subset of 31 cases persisted at follow-up visits, but specific anxiety
related to the [WB decreased over the follow-up period. If providers are able to address the
specific concerns of individuals notified of an [WB about etiologies (such as autoantibodies
and cross-reacting antibodies), some of that anxiety can be reduced. The six months follow-up

that is currently recommended by CDC can accentuate the anxiety and uncertainty about the
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IWB. Shorter follow-up with the use of supplemental tests with high negative predictive

value can reduce the anxiety and uncertainty that often accompany notification of an IWB.

- There are several limitations to our study. We attempted to recruit a population-based
sample of high- and low-risk individuals with IWB referred from the community. We
attempted to recruit EIA negative controls from the same distribution of testing sites to match
for the heterogeneous mix of high- and low-risk cases. However, we were not able to recruit
EIA negative controls from private providers and life insurance companies, so we used blood
donor controls to match these low-risk cases and may have introduced bias into the case-
control matching. The source of potential bias could explain why some variables, such as
fewer STDs were reported by female blood donor and low-risk life insurance cases than the
female blood donor controls. We attempted to control for the heterogeneity cf our study
population by frequency-matching cases and controls by testing site and by performing
conditional logisitc regression using three strata of testing sites (blood banks, high-risk testing
sites such as the AIDS Prevention Project and the Sexually Transmitted diseases clinic, and
women's clinics). Sample size limited our power to perform subset analyses by specific
testing site (eg., blood donors).

Since blood donors referred to our study had been deferred from donating blood for up
to three years following repeated EIA reactivity and IWB, we were concerned that time to
study enrollment could be a confounder. Analyses limited to cases whose first IWB was
within six months of study enrollment, however, demonstrated the same risk factors for IWB
(data not shown). Recall bias may have accounted for cases having a higher likelihood of
remembering recent exposures, such as tetanus vaccination. The problem of multiple
comparisons could result in some associations appearing significant by chance.

Case-control studies usually involve examination of potential exposure risk factors for
a relatively rare disease outcome. Case-control methodology to examine risk factors for a
reactive laboratory test that is not always reproducible over time or with different
manufacturer’s tests presented methodologic issues. Many cases referred to us because of

prior repeatedly reactive EIA and IWB were EIA nonreactive at the first study visit, and a
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subsat of these EIA nonreactive cases were also negative by Western biot. Conversely, 26 of

the EIA nonreactive controls had an IWB at the first study visit. To reduce potential
misclassification, we performed the analyses including only those cases who were still EIA
RR and IWB at visit one and the controls who were both EIA nonreactive and Western blot
negative. Power was not sacriticed; the variables implicated as independently and
significantly associated with an [WB in the analyses that included all 238 nonserocunverter
cases and 145 controls were the same as those shown in Table 7.

Our data have five main implications for facilitating the management of
indeterminate HIV Western blots in the clinical setting. First, approximately one third of
persons who present with IWB will not be repeatedly reactive by foliow-up EIA and retesting
within one month to identify this group is warranted [28]. Second, less than five percent of
persons with IWB in this study were infected with HIV-1, and the most important factor for
seroconversion was high-risk behavior, which could be determined from the risk history. As
previously reported [28], selective supplemental testing for HIV should decrease the period of
uncertainty directly associated with repeat testing at three and six months as currently
recommended by the CDC [9]. The use of rapid supplemental HIV-1 tests with a high
negative predicfive value, such as recombinant p24 and gp41 ElAs, can be a useful aid in the
evaluation of persons with IWB. Supplemental testing was also useful in ruling out HIV
infection in three cases with false positive Western blots.

Our third major finding was that no cross-reactivity with known human retroviruses,
HTLV-1 or HIV-2, or animal retroviruses was demouastrated in our study population. As
additional retroviruses are identified, serologic and virologic studies should be performed
among persons with indeterminate HIV-1 serologies. Fourth, 69% of persons with IWB had
an identifiable factor as a potential etiology for the IWB reactivity: parity among the female
cases, a history of autoimmune disease, prostitute contact, presence of autoantibodies, or a
recent tetanus bocster.  Medical history will identify subjects with a potential immune-
related basis for [WB, such as parity, autoimmune diseases, autoantibodies, recent viral

illness, and recent vaccination.
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Fifth, even with intensive counseling at the first study visit, a high proportion of both

low- and high-risk :ases were still anxious about the IWB. Discussion of the overall low-risk
of seroconversion unless the person has recently engaged in high-risk behavior, other non-
HIV etiologies for [WB, such as autoantibodies, and the use of supplemental tests to rule out
infection may help to reduce patient’s anxiety about the meaning of the IWB.

As HIV-1 testing becomes more widespread, laberaiories and clinicians must be
prepared to evaluate and counsel persons who have indeterminate serologies [43]. This
presents a challenge to clinicians given the relatively infrequency of indeterminate HIV-1
Western blots. Both individuals notified of indeterminate HIV-1 serologies and their
providers can benefit from educational materials that accompany the test result. We include
in Appendix C examples of the brochures we have designed and distributed through the
University of Washington Virology laboratory.  Evaluation of persons with IWB should
include an assessment of HIV risk behavior as well as potential immune-related etiologies by
history, but persons with a low-risk of seroconversion should be reassured and an extensive

medical evaluation is not usually indicated.
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TABLE 1

34

DEMOGRAPHIC AND HIV RISK FACTORS OF CASES , THEIR SEXUAL PARTNERS, AND

EIA NEGATIVE CONTROLS:
CASES

NUMBER OF CASES 238
AGE

Mediar (range) 37(13,85)
SEX ,

Male (%) 113 (48%)
RACE

Caucasian (%) 211 (89%)
MARITAL STATUS

Never married (%) 78 (33%)

Married (%) 108 (46%)

Divorced/widow (%) 51 (22%)
EDUCATION

212yrs (%) 212 (90%)
ANNUAL FAMILY INCOME

Greater than $20,000 137 (61%)
SEXUAL PREFERENCE

Heterosexual (%) 210 (90%)

Bisexual (%) 9 (4%)

Homosexual (%) 13 (6%)

Never sexually active (%) 2(1%)
NUMBER OF SEXUAL PARTNERS

Median, past 3 months 1(0,90)

Median, past year 1(0,300)
PAST STDs* 82 (36%)
HIGH-RISK SEXUAL PARTNER

Since 1978 (%) . 71(30%)
PAST PROSTITUTION 11 (5%)
TRANSFUSION 1978-85 11 (5%)
PAST IV DRUG USE 21 9%)
HEMOPHILIA 1(04%)

ANY RISK FOR HIV 80 34%)

145

35(17,69)

68 (47%)

125 (86%)

61 (42%)
58 (40%)
26 (18%)

136 (94%)

75 (54%)

121 (85%)
7 (5%)
12 (8%)
3 (2%)

1(0,6)
1(0,40)
66 (46%)

42 (29%)
3(2%)
4 (3%)
8 (6%)
1(7%)

45 (31%)

80

38(19,62)

42 (53%)

73 91%)

13 (16%)
57 (71%)
10 13%)

74 (94%)

53 (73%)

76 (95%)
23%)
2(3%)
0(0%)

1(02)
1(0,6)
14 (18%)

16 (20%)
1(1%)
4(5%)
5(6%)
1(1%)

23 (29%)

CONTROLS  CASES' SEX PARTNERS

p-value

NS

NS

NS

<0.001

NS

0.03

NS

.002
NS
<.001

.16

NS
NS
NS
NS
NS
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LEGEND FOR TABLE 1:

Cases were referred to the study because of one or more previously repeatedly reactive human
immunodeficiency virus type-1 (HIV-1) enzyme-linked immunosorbent assay (EIA) and an
indeterminate Western blot (IWB). Cases in Table 1 are limited to the 238 cases who did not
seroconvert, excluding the 6 seroconverters. Cases were encouraged to refer their current
sexual partner(s) to the study. Controls were EIA negative and frequency-matched vsith the
cases by HIV-1 testing site. P-values refer to the differences between cases, controls, and
current sexual partners of the cases.

*STDs include gonorrhea, chlamydial infection, and genital herpes
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TABLE 2
RESULTS OF HIV-1 EIA AND WESTERN BLOTS IN CASES, CONTROLS, AND
CASES' SEXUAL PARTNERS AT FIRST STUDY VISIT

CASES CONTROLS  CASES' SEXUAL PARTNERS

NUMBER OF CASES 24 145 83
EIA
Repeatedly reactive (%) 139 (57%) 0 (0%) 5(6%)

EPITOPE WESTERN BLOT

Negative 83 (35%) 107(74%) 58 (71%)
Indeterminate 155 (55%) 38 (26%) 21 (26%)
p17 only 60 6 2
p24 only 66 13 1
P17 and p24 bands 9 1 0
env only 2 1 1
other bands 19 17 17

Positive* 52%) 0(0%) 3(4%)

S~



37
LEGEND FOR TABLE 2:

Genetic Systems or Dupont enzyme immunoassays (EIA) and Epitope Western biots were
performed for the study subjects on sera obtained at the first study visit. Western blots
were interpreted as positive using CDC interpretative criteria (if at least two of the
following anti-HIV antibodies were present: p24, gp41, and/or gp120/160).

* Five of the six seroconverters had a positive Western Liot at the first study visit; all six

seroconverters had been referred with a p24 band on initial blot. The sixth case
seroconverted 10 months after his initial Western blot shoyved a p24 band only with"

ongoing risk behavior during the study period.




TABLE 3

UW IWB STUDY RESULTS 38
HIV-1 SYVA MICROTRAK
WESTERN BLOT + .
seroconverters 5 0
nonseroconverters 1* 104
Sensitivity = 100%
Specificity = 99%
Positive predictive value = 83%
Negative predictive value = 100%
HIV-1 CBr3
WESTERN BLOT + .
seroconverters ‘ 4 0
nonseroconverters 4q* 111
Sensit.vity = 100%
Specificity = 97%
Positive predictive value = 50%
Negative predictive vaiue = 100%
HIV-1 GENIE
WESTERN BLOT + -
seroconverters 5 0
nonseroconverters 0 92
Sensitivity = 100%
Specificity = 100%
Positive predictive value = 100%
Negative predictive value = 100%
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TABLE 6
DEMOGRAPHIC CHARACTERISTICS AND HIV RISK FACTORS OF CASES AND
CONTROLS
CASES* CONTROLS*

NUMBER OF CASES 124 112 p-value
AGE

Median (range) 35(13,85) 35(17,69) NS
SEX

Male (%) 53 (43%) 50 (42%) NS
RACE

Caucasian (%) 104 (84%) 98 (88%) NS
MARITAL STATUS

Never married (%) 49 (39%) 50 (45%) NS

Married (%) 50 (41%) 43 (38%)

Divorced/widow (%) 25 (20%) 19 (17%)
EDUCATION

Median (range) 14(0,22) 15(5,25) 0.03
ANNUAL FAMILY INCOME

Greater than $20,000 93 (75%) 87 (75%) NS
SEXUAL PREFERENCE

Heterosexual (%) 109 (91%) 95 (86%) NS

Bisexual (%) 6 (5%) 6 (6%)

Homosexual (%) 54%) 8(7%)
NUMBER OF SEXUAL PARTNERS

Median, past 3 months (range) 1(0,4) 100,6) NS

Median, past year (range) 1(0,50) 1(0,40) NS
PAST STDs** 48 (40%) 53 (48%) NS
HIGH-RISK SEXUAL PARTNER

Since 1978 (%) 50 (40%) 35 (31%) NS
PAST PROSTITUTION 7 (6%) 2(2%) NS
TRANSFUSION 1973-85 6(5%) 3(3%) NS
PAST IV DRUG USE 11 (9%) 7 (6%) NS

ANY RISK FOR HIV 55 (45%) 39 (35%) NS
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LEGEND FOR TABLE 6:

* Cases were persons referred to the study because of one or more previous repeatédly
reactive human immunodeficiency virus type-1 (HIV-1) enzyme-linked immunosorbent
assay (EIA) and an indeterminate Western blot (IWB). Cases in Table Z are limited to those
who were still EIA RR and IWB at visit one and does not include the six seroconverters.
Controls were EIA negative and frequency-matched with the cases by HiV-1 testing site.
Controls in Table 2 were those who were both EIA and Western blot negative at the first study
visit. Cases were encouraged to refer their current sexual partner's) to the study.

** STDs include gonorrhea and chlamydial infection and genital herpes.



TABLE7
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RISK FACTORS FOR INDETERMINATE HIV-1 WESTERN BLOTS
--Univariate and multivariate comparisons between nonseroconverter cases
(restricted to EIA RR and IWB) and EIA and WB negative controls at visit one--

CASES CONTROLS UNIVAR O. R

N=124

Autoantibodies® 39 (34%)
Sex with prostitute 16 (13%)
History of STDs** 35 (29%)
Elective testing for HIV 49 (40%)
~ Tetanus booster past 2yrs 22 (18%)
Autoimmune history 13 (11%)
MALE CASES

_ N=53
Sex with prostitute 15 (29%)
Tetanus booster past 2yrs 12 (24%)
Shared needles in IDU***  9(18%)
Autoantibodies” 19 (39%)
Any high risk since 1978 29 (57%)
FEMALE CASES
N=71

Parity 50 (69%)
History of STDs** 18 (25%)
Elective testing for HIV 26 (36%)
Viral illness past 3 mos 40 (56%)
Hepatitis B surface Ab 6 (10%)
Autoimmune history**** 12 (17%)

N=112

19 (18%)
5(5%)
39 (35%)
61 {55%)
10 (9%)
4 (4%)

23(1.2,44)
32(1.1,8.7)
0.6 (0.3,1.1)
1.9(1.0,3.5)
2.2(1.04.8)

3.2(1.0,10.1)

CONTROLS UNIVAR O. R.

. N=50
4 (8%)
3(6%)
3(6%)
8 (18%)

18 36%)

4.6(1.4,15.1)

4.8(1.3,18)

3.3(0.8,13.2)

3.0(1.2,78)
301174

CONTROLS UNIVAR O. R.

N=62
30 (49%)
23 (37%)
35 (57%)
26 (42%)
14 (25%)

4 (7%)

1.2(1.0,1.5)
0.3(0.1,0.8)
22(1.0,5.1)
1.8(0.9,3.6)
0.3(0.1,0.9)
2.8(0959.3)

MULTIVAR OR. p
value

23(1.2,45 001
56(1.521)  0.01

0.5(0.2,0.9
23(1.1,4.7)

0.03
0.03

MULTIVAR OR. p
value

5.8(1.6,20.5) 0.007

56(14,23) 002

-

MULTIVAR OR. p
value

14(1.1,1.7) 0.004
0.2(0.08,0.6) 0.006

3.8(1.4,10.4 0.009




LEGEND FOR TABLE 7: 44
To reduce potential misclassification from inclusion of cases who were EIA and/or Western
blot negative and controls who were EIA nonreactive but had IWB, the risk factors for
IWB were compared between the nonseroconverter casss who were EIA RR and IWB
and the EIA and Western blot negative controls, using serologic results from visit one.
Conditional logistic regression was performed with three strata of cases and controls--
blood donors, high-risk cases, and women'’s and prenatal clinics. Low-risk cases for
whom random controls could not be enrolled (i.e., life insurance applicants and patients
referred by private MDs) were matched with blood donor controls.

*Autoantibodies = antinuclear antibodies (ANA) or rheumatoid factor

** STDs include gonorrhea, chlamydia, and genital herpes.

***IDU=injection drug use

****autoiramune history includes systemic lupus erythematosus, rheumatoid arthritis,

juvenile onset diabetes mellitus, Sjogren's disease, thyroiditis, and Crohn's disease



TABLE 8

ANXIETY AND DEPRESSION AMONG CASES AND CONTROLS

CASES CONTROLS p-value
N=181 N=116
Age
Mean (+ SD) 3812 37 (x12) 0.84
Sex
Female (%) 93 (51%) 54 (47%) 0.49
Marital status
Married 77 (43%) 52 (45%) 0.35
Never married 62 (34%) 45 (39%)
Divorced / widowed 42 (23%) 19 (16%)
Race
Caucasian 166 (92%) 99 (85%) 0.21
Black 7 (4%) 7(6%)
Family income
2$20,000/yr 105 (61%) 59 (53%) 0.22
Any HIV risk behavior since 1978%65 (36%) 36 31%) 0.49
History of depression or anxiety 65 (36%) 34 (29%) 0.29
Prior psychotropic medications 43 (25%) 28 (28%) 0.80

SCL-90 standardized anxiety subscale**
Median (+ range) 62 (36, 82) 49(36,82)  <0.0001

Beck Depression Inventory (13-item)***
Median ( range) 3(,21) 2(0,18) 0.19
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Legend for Table 8:

*Risk behaviors for HIV included male-to-male sexual contact; sexual contact with an
injection drug user, prostitute, bisexual man, or known HIV seropositive; injection drug
use; recipient of blood products between 1978 and 1985.

**The Symptom Checklist (SCL-90) anxiety subscale is a 10-item self-administered
questionnaire about symptoms of anxiety, which is standardized to nonpsychiatric
outpatient norms. The lowest standardized score possible for males is 36 and for females
is 38.

***The BDI is the 13-item Beck Depression Inventory. Scores of 0-4 are considered no or
minimal depression; 5-8 mild; 8-15 moderate; and >16 severe depression.

s
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TABLE 9

ANXIETY AND DEPRESSION STRATIFIED BY RISK HISTORY

SCL-90 ANXIETY SUBSCALE*. Median (&range) of scores by case-control status and risk**

CASE CONTROL
HIGH-RISK N=65 N=36
67.5 64
(36,82) (36,82)
P=0.0001
LOW-RISK N=116 =79
57 4
(36,82) (36,72)

BECK DEPRESSION INVENTORY***: Median (& range) of scores by case-control status and
risk**

CASE CONTROL
HIGH-RISK N=65 =36
45 50
0,19) (0,18)
P=0.0001
LOW-RISK N=116 N=79
2 2
0,21} 0,15)




LEGEND FOR TABLE 9: 48

*The Symptom Checklist (SCL-90) anxiety subscale is a 10-item self-administered
questionnaire about symptoms of anxiety, which is standardized to nonpsychiatric
outpatient norms. The lowest standardized score possible for males is 36 and for females
is 38.

**Risk behaviors for HIV were ascertained for the period from 1978 until the first study visit
and included male-to-male sexual contact; sexual contact with an injection drug user,
prostitute, bisexual man, or known HIV seropositive; injection drug use; recipient of
blood products between 1978 and 1985.

***The BDI is the 13-item Beck Depression Inventory. Scores of 0-4 are considered no or
minimal depression; 5-8 mild; 8-15 moderate; and > 16 severe depression.
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ID.O

ID.oA

ID.OB

ID.oC
ID' 1

ID.1A

ID.1B

ID.1C

ID.1D
ID.1E

ID.1F

ID.1G

ID.1H

50

INDETERMINATE WESTERN BLOT STUDY
ID RECORD (REV891030)

Subject ID ) - ——

Subject Status _
O=case; l=control; 2-9=case's SP

Referral site - -
01=APP;02=PSBC;03=TacBC;04=Health Dept;

05=STD;06=PP; 07=UW/HMC Women's Clinic;

08=Methadone Clinic;09=TB Clinic;
10=Immigration;11=PMD;12=Portland Red Cross;
13=Military;l4=Insurance;

Enrollment Date
DEMOGRAPHICS

Sex _
1=M;2=F

Marital Status _
l1=Never married;2=Married;3=Divorced
4=Widowed;S5=Separated

Race _
1=Cauc;2=Blk;3=NAI;4=Hisp;S5=Asian;6=0ther

Years of education -

Occupation _
l=Health Care;2=Agric;3=Prof;

4=Clerical;S5=Manuf;é=Admin

7=0Other:specify

Gross family income _
Code 0-~9 corresponding to 1lst digit of ten thousand

ex: <10,000=0;50,000=5;>90,000=9

Number of people supported _
Census tract -

Write in address & zipcode




ID.1I
ID.1J

ID.1K

ID.1Ka
ID.1Kb
ID.1L

ID.1La
ID.1Llb
ID.11c
ID.1M

ID.1Ma
ID.1Mb

TD.1N

ID.1Na
ID.2
ID.2A

ID.2B
ID.2C
ID.2D

MALES:
ID.2E
ID.2F

Birthdate

Birthplace

O=Foreign born;1=AK,HI,WA,OR,CA;

2=MT,1D,WY, 6 NV,UT,CO,AZ,NM;3=ND,SD,NE,KS,MN,IA, 6 MO;
4=0K,TX,AR,LA;5=WI,IL, MI,IN,OH;6=KY,TN MS,AL;
7=NY,NJ,PA;8=ME,VT,NH,MA,RI,CT;

9=WV,MD, DE,DC,VA,NC,SC,AL,GA,FL

FAMILY HX.

Autoimmune disease

Hemophilia

LIVED IN HIGH RISK AREA IN pl0y

San Francisco

New York/New Jersey

Miami

TRAVELED TO FOREIGN HIGH RISK AREA pS5y
Central Africa

Haiti

EVER SERVED IN ANY MILITARY
O0=no, 1l=yes

Date of service
HIV RISK FACTORS

Reason for HIV screen

0=blood donor;l=considering pregnancy:

2=new SP;3=concern over p sexual exposure;
4=past IVDU;5=is pregnant;é=life insurance;
7=military/immigration screen;8=HC worker c exp;
9=other

Secondary reason for HIV screen
Use ID.2A codes

Sexual preference
1=homosexual;2=bisexual;3=heterosexual

SP evaluated
O=none;1l=SP refuses;
2=SP will participate
Had vasectomy

Been circumcized




BE.O
BE.OA
BE.OB
BE.1

-~ INDETERMINATE WESTERN BLOT STUDY

BEHAVIORAL HISTORY (REV891030)

Subject Id
Visit Number 1
Visit Date

MISC HISTORY

Have you ever:
0=no;l=yes;9=unk;.=ND

BE.1A
BE. lAa
BE.1B
BE.2

BE.2A
BE.2Aa
BE.2B

BE.2Ba

BE.2Bb

Had tatoo/acu
# mo 1st tat/acu _
Raw dairy prod psy
ANIMAL EXPOSURE
Farm animals

# months

Owned a cat

O=no;

l=yes, healthy

2=yes, 8iCK..ieceenanan.
3=yes, hx of Felv shotu

Cat wound ply
O=no;

l=scratched only;
2=bjitten only;
3=both

Owned other pets
0=no;1=dog:;
2=rodent;3=other




BE.3

BE.3A
BE.3JAa
BE. 3Ab
BE.3Ac
BE. 3Ad
BE.4

BE.4A

BE.4Aa
BE.S

BE.3A
BE. 5Aa
BE.5B
BE.5Ba
BE.S6

BE.6A
BE.6Aa
BE. 6Ab
BE.6AcC
BE.6Ad
BE.6B

BE.6Ba
BE.6Bb
BE.6Bc
BE,6Bd

SMOKING HISTORY

Smoked >100 cig LT

Currently smoke

Average # cig/day _ _

# month's smoked_ _

# month's quit

DRINKING HISTORY

Hx of ETOH prob
O0=no;
l=yes,practicing
2=yes, recovering

Ave # drinks/wk _ _

DRUG USE HISTORY
Marijuana use p5y
Ave #x's/wk

Crack use pSy

Ave #x's/wk
SEXUAL HISTORY
Age 1st IC c F

$ PSP L/T

$ P SP ply

1 female SP p3m

# new F-SP p3m

Age 1st act ¢ malae_

# MsSpPL/T
# M SP ply -

# male SP pinm

# new M-SP p3m

53




BE.é6Bc
BE.6Bc1
BE.6Bc2
BE. 6Bc3
BE.6Bc4
BE.6BcS
BE.6Bc6
BE.6Bc?7
BE.6Bc38
BE.6Bc9
BE.6Bclo0
BE.6Bcl1
BE.6Bc12
BE.6Bcl3
BE.7A
BE.7Aa
BE.7Ab
BE.7Ac
BE.YAd
BE.7/e
BE.7Af
BE.7Aq
BE.7Ah
BZ.8

LE. 8A

BE.8Aa

BE.B8Aal

Specific activities p3m

ix's
iIx's

Ever

iIx's

#x's

ix's

PV s condom
PV ¢ condon
had a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>